Density gradient and differential centrifugation methods for chloroplast purification and enzyme localization in leaf tissue : The case of citrate synthase in Pisum sativum L.
Intact chloroplasts, isolated by differential-centrifugation and sucrose density-gradient methods, have been used to study the degree of apparent artifactual adsorption of citrate synthase (EC 4.1.3.7) to the organelles. Unfractionated homogenates layered directly on to sucrose density gradients gave elution profiles showing definite citrate synthase activity in the intact and broken plastid regions, along with the major mitochondrial peak. Nonreversible triose-phosphate dehydrogenase (EC 1.2.1.9), a cytosolic marker, showed no activity in any particulate region of the gradient. Crude chloroplast pellets and twice washed (resedimented and resuspended) chloroplasts layered on to the gradient gave progressively reduced citrate synthase activity in the plastid regions. In addition, the peak in the mitochondrial region of the gradient was virtually eliminated when washed chloroplasts were fractionated on the gradient. Differences in protein binding behavior on the chloroplasts may necessitate the inclusion of a washing step in chloroplast purification procedures. Moreover, repeated sedimentation and resuspension can also be a useful procedure to reduce mitochondrial contamination of chloroplast preparations.